






Energy Gap (eV) 



* Energy gap reduces from 0.4eVto 0.1 eV 


__ VlgateQ 

* Vg=OV C = 0.011 2 e2/h 

* Vg=6V C = 0.81 2e2/h 
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* The energy-gap narrows as a result oft he potential gradient. 
•This causes a change (increase) in the source-drain Conductance 
e can be across part or all of the nanotube. 
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•The potential gradient narrows the energy gap and therefore shifts the 
optical absorption edge (illustrated in (b) for three different gate voltages) 

• The energy gap and band-structure can be tuned to absorb specific 
I photon energies. Electron-hole pairs are created when the photons are 
1 absorbed and results in a source-drain current. This is a typical photo- 
detector operation, except that it is tunable using energy gap modulation / 
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* Electron hole pairs are generated when the photons are absorbed. 

* The electron hole pairs form polarons which cause the tube to deform 
mechanically (elongate or bend). 

1 • Our claim is that we can control this process by modulating the amount I 
% of photon absorption. j 
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Quantum Computing example 
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•Multiple quantum wells are created along the tube. 
•In this example the spins in the outer wells are 
used to manipulate the spins in the center well. 

• The wells used to store confine electrons in well 
defined spin states i.e. f Or v 
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Rising a laser pulse in conjunction with an ion tip, the 
electron spin state from the tip is placed onto the Q-well 
«$tfhen the laser is off the state in the Q-well is read by 
the ion tip. 




















